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[ Abstract] Spinal muscular atrophy (SMA) is one of the most common autosomal recessive
diseases in infants and young children, characterized by muscle weakness and atrophy due to motor
neuron degeneration in the anterior horn of the spinal cord, mainly caused by mutations in survival
motor neuron gene 1. The overall population carrying rate of pathogenic genetic variations of SMA in
China is 1.2%-2.2%, and the risk of birth defects is relatively high. Three levels of prevention
strategies can effectively reduce the occurrence of SMA. In order to further standardize and improve
the prevention of SMA in China, the Chinese Society of Neurogenetics summarized and evaluated the
latest research evidence and referred to relevant guidelines, and finally formed a guideline for three
levels of prevention of SMA. This guideline will play a positive role in the practice of SMA prevention
in China.

[ Key words ] Spinal muscular atrophy; Primary prevention; Secondary prevention;
Tertiary prevention; Guidelines

DOI: 10.3760/cma.j.cn113694-20221020-00782

i EHE 2022-10-20 AL YRR MG

S| A TR 2 M A 2 Iy o3, TR EE F S MG 2E i s M s A 2R 2 B L 2= 4 v | =
FITFE R[] PRI R, 2023, 56(5): 476-484. DOI: 10.3760/cma.j.cn113694-20221020-00782.




AR AR A

2023 4E5 HHS 56 %45 58] Chin J Neurol, May 2023, Vol. 56, No. 5 - 477 -

Fund program: National Key Research and Development Program of China (2021YFC1005305)

Conflicts of interest: None declared

H BE M Eﬂ % Y5 JE (%plnal muscular atrophy,
SMA )& — i Y o IR R st Z 19 s Z WL ,
B m S A U AE TG B A 1 (survival motor neuron
gene 1, SMNI )57 I ERERT A o1z s 24550
IR, U™ E A LIE ) FILZE 46 O 32 20 R
fiE. SMA G RERHLHE, iﬁﬁ@ﬁ‘“ﬁi‘ﬁ;jﬁ R L
A A PR R I3 A 5 5, Horp 1 B AR i WL I
P SRS AL L AR SR 2 4 P D R
BET o 95% HI SMA Hi SMN 1 B v 3 K 2 4 ek
B, AR H A SMA R 4807 T 5q13 B9 SMN 1
(OMIM#600354) B P28 5 20 5q-SMA, Tk [
SMA B0 22 53 1) B A5 3 1.29%~2.2% , i I A
B E BT SMA U A8 SR 5 (TRIPK SMA #5747
H) LA 300007 Ao SMA BUR A 578 N FE v 14 45
A, RS BRI 22, AR A AR TS
BTt AR 71, SMA i R B Al , = 2%
P43 1A 28 5 2 0 0 A SR, oo I i 9
SMA s FEVERE . S IS HT Z2A0 224 Bk LA
JLEE & W B SMA TR , BERESE i i A N 1 &= i
IR REA 8L A SO RS (A S50 3 B RO R

[l B b, 36 R B o 8 A% o ik I A oo 4
(American College of Medical Genetics and
Genomics, ACMG) | 32 [H 10 ;= Bl ¢ &
College of Obstetricians and Gynecologists, ACOG)
£ 2008—2017 455 J& S Aii 224~ 1%t 5 f £
A LT A 4 R, R — 2 2 I 5 A SMA T
Fo T A ARG L & AT T 56T SMA 1l Rt %12
Wi 2 E R AL I PR S B AR P
B G R o U R A ) s 0 S X 3 [

(American

SMA 1B i TAERS] T B PE T . (HIRIE H AT
W T R GEVEET X SMA = IR A HE R . T IR
A 1 2 i 3K [ SMA Tl Be 7 , %5 5 52 80 g B v ]
20307 HL K] 20 14 s H AR , v ST By 3 B SMA
?ﬁlﬁilfﬁﬁﬁ , H AR R AR S 2R 2 O S i 22 35t
1 p a2 3k, 225 [ N AN i E 9 445 SR AR G 4
T'ﬁ,%%#HUl_]lj\]l:f”k%%ﬁfﬁ%,%?il—l?ﬁ
Bjj 2= 2% T /E4H (U.S. Preventive Services Task Force)
153905 PR RS T SMA Hr [E = 20 1 B 4
ML BN FRIE SMA (1) =g 1R S AL T 52 A
WIS
AFE P AR S POFUESE SO0 W2 1.

SMA = T fh S AR HESR

SMA J2 — il i e €0 1A B 1 3t 1% 10 )™ o ik 22 )L
PRI , 2 AR R 0 SR R 22— bt AR
) A IR AR U T AR g T 1 =2
TG SRS, 30 3 2 T ARG A 7 R A A A
DL s s 1A 45 = BORe 10 B A iy AR Bk B . R T
2 RN 58 35 3R B SMA = 2 il , AT e
JHRS T SMA rp [ = TR 46 1« — B B %
o N HE I — FBNRE R AT 37 o 1 485 77 2 i A
(expanded carrier screening, ECS), Jf ot 47+, ke
B SMA H A= B 1 AE 5 90T B 3 ac 7 IS Wy
/> SMA (85 1 i A= jéﬁﬁ@?LﬁXﬁ?ﬁﬁiJLUL
H A, SCPR R I, A2 T, AT
F B 14 A1 RN SR A 1R SMA ﬁ‘i[ﬂii&ﬂiﬁ?’if H
W

R ARIE B TS PRI 20

Table 1 Recommended level and evidence level of this guideline

LA

HETEES

I‘Z%%ETE::XEIE’)#’MﬁfrEﬁ?ﬂ‘]%ﬂlﬂﬂﬁﬂ*f“lﬂﬂ*lfl’J AZK’(?ET RGP IR AR SRR 1% BRI T AT Al R i 2K 47
i

I -1 ZAEHE >k A BT R A A AR BEAL B 58 Hh Eg

S LT ) A

11 -3 5 EE 5k A 24407 75)4 WA T
UEHE . AR BRI g 2 a‘?ri‘ N
Py — e L B

HIJK‘(LEE K A IR R AR PRI L

=

il
H R SE R AT I L nT
%

RS AL TR % B AT i Z B , slE e T
W 5 2 i JCvA Mt
BB

JoR Tt LT A
o PR ER AN #XT:_FHBGEE%i%udZMﬁwEﬂTﬁ

Bq&%”ﬁf E PR fﬂ‘]ﬂ%tﬂ}%ﬁ—mL&Efﬁjﬂﬂ?*ﬂ‘]%’%ﬁuﬂﬁﬂ/ﬁ\iﬁ&‘%
IR llﬁﬂ?% IR FH Y B T BRI T AT

10-2 GG - > 11 BT B A 0 BA S AT SO 0 0 BB 72l C s - 28 /D et i
B MBI, JOIR AT — PSR I PR B A Ay B (L B 7 AT, IR

] BB E U BRI BT AT Oy RE B i g A, (B AR 75 5

BRI 8] 510 4F 5 £ Dﬁ%”ﬁf 2/ i Al R S R % PRI AT jvE’J(*"‘TﬂFL‘EL_{*T&
% 5 I PRI A AR 7 2% 16 JE AR ) 2

o
lﬁ%

S % BT AT N

; I S e, K
FIDRAK . AT A 41 B 3¢ IR 2 B A A A

B*




< 478 - HRAE 4R e 2023 4R 5 HES 56 555 S W] Chin J Neurol, May 2023, Vol. 56, No. 5

— HA A

LE S ARE: (D2 A SMA E IR E L5 5
(2) SMNI BUji 78 S 47 45 (SMA #5417 ) S H L
iy (3)AEF 1 SMA UL R ; (4) 6 SMA IIfi R %
M ERH

2. — BN oK & A SMA I IR F A1 BT A & i
N

T SMA [ =B A

FRATEE SMA 19 = 301 B Sk ms S 25 R 1) 1

— kA

— MEiA

SMA — % 151 B 8 %o 3 3k W wid /2 is B A A K

1T SMA AH X RS Z0E TR ECS, M 2>
Yﬁ[&% SMA if i £ L HE Az KU 1) 2R 501 1o B i it o 465
W I A SMA — 2% il by 1 2 - B, 7T DL REAIR
SMA L H A RS . ACMG T 2008 4F JF i 4

SMA #5447 # i A, SR BT, 2017 45, ACOG %
KA £ 22 M E B & k430 U 4T SMA B 45 .
2005 4F-H [E 15 85 1l DX T4 SMA i A, 5508l R %
Hi X SMA ABEHE 47 3R O0 1748, 38 13 K5 e /Y 7= RiTi2
W ST 3 SR T 12 45 SMA s LR AR, BT, 3R
B 3 R 7E 4 [ Y [T 8 OARE SMA #5717 2 119 i
A, SR b DX B B 4R R P [ SMA SO AR 9 A

EHF A 150 KR AYIFFT & B, AN [R) btk |
N TR0 A 4% 55 B9 SMA #5747 % SMA ™ 5 3 5%
HAE, W] UL X HE A A A A R B O R G
PE o (HR, B RT7E E P — 2005 0 R R e
55, BUAT IR BARAS (2 0 ) R = A rh B AN 45
XF SMA 254 DLt AL R i A . G HO® SMA JUL
AR 2 LR BE A TF BT R T UL B 7 RS o
s T B REE S, R HE AR T K T R
AR, g™ RN LA TR s
T A0 45 il il 4 JF R T SMA HE A 0 A, (15
SMA Fi B i 18 11 H B T TS, 336 4 1l X ) 45 i 0 I
N SMA BUAE 5 (19 N TEHE T R4

— R L B ABE B HSMARE IR RS . SMARH st &
sy iam———— IR B A HER) : 1, L, 7 3R RV K SMA #5747
G SMA A GRREE e k| | 2. — B AT oK 2 A SMA PR R A7 5 0 AT B A o o e

- 5. it R 75RO K I I i (B ’ F A AL T, AAEDR

A 4

T SMA HE E 2

it § 7115 1 A H I SMABULR R ZEAYLHE )
i S s SMA 2. RIEWTTH I SMASE # (AT

HRAE A TG PR B A 75 #E7

I IL/ LI A (AZHERR)

R U TEAN G (AZLHERE)

SMNTH K 2 51 53 7 (BRAERF)

SEHLE G ORI R G R | | 2 BEBUE AR LEA T SMAfifi & (B AERE)
3. B B B AL/ LT, S HLTE RS T R A

4. FEBU L PR WA LS MN XS o7 3 P B0 25 S A SR ALl s
SR S, S AT SMAIG RN, $E4T LULTE )
N FEBUEIR Y HABPIRA T 552 W (B HE)

5. SE P2 WA R LA BEAT b BEBEATSMN TS M (A A HF)

6. 4 SZATH PATREL I Y SMN T A e R B
W SMAG PR, 3] 24 R AL B ML SR 4 S, B A7

ARGAS HRA

A R ) HF i RS TSMAR L, (HELAFTIEELE, ks T ML B T A BRI 4 3 2
3 SMNTIE A I 07 SMAHER 4 B KAL) BOWPEAE S, AR AR 3 2%

I B AT EAIER A, SMA 47
=R 1Ry B R AL LR SMAT | 2 B IR | 1y SMNT EE A

DIREIEH , o) — SR YL R 1) SMN T
PR A7 7E B0 A48 S 1A R, e A0 0E
W OABAH BRGNS . 2 A E
0%, S AREUA 174 AR SMA
JLL 12 R R A7 3 . sl o 2

SMN1: 35 h L ICAETE 2L 1

Bl1 HREMENLZESAE (SMA) 1 =25 15 b5 S

Figure 1 Three level prevention strategy for spinal muscular atrophy (SMA)
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Table 2 Genotypes of carriers with pathogenic variation of spinal muscular atrophy (refer to the consensus of genetic diagnosis experts )
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Figure 2 Primary prevention process of spinal muscular

atrophy (SMA)
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Figure 3 Secondary prevention process of spinal muscular atrophy (SMA)
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